Antagonism of morphine-induced central stimulation in mice by small doses of catecholamine-receptor agonists.
The morphine (75 mg/kg i.p.) induced stimulation of motor activity in mice was significantly suppressed by small doses of central catecholamine (CA) receptor agonists, apomorphine (0.2 mg/kg) and clonidine (0.05 mg/kg). In the same dose, and at the same time interval as the behavioural stimulation was obtained, morphine did not significantly affect the in vivo rate of tyrosine hydroxylation in two dopamine (DA)-rich mouse brain regions, the corpus striatum and in the limbic system, or in the noradrenaline (NA)-rich, but DA-poor hemispheres, measured as the Dopa-accumulation during 30 min after inhibition of aromatic amino-acid decarboxylase by 3-hydroxybenzylhydrazine (NSD 1015) 150 mg/kg. The apomorphine induced reduction in Dopa accumulation in the DA-rich brain regions was not significantly affected by morphine. The disappearance rate of brain NA after inhibition of tyrosine hydroxylase by alpha-methyltyrosine methylester (250 mg/kg), the utilization of NA, was accelerated by morphine, whereas that of DA was not affected. Clonidine (0.05 mg/kg) retarded selectively brain NA utilization, and also suppressed the morphine-induced increase in NA utilization. In conclusion, morphine's stimulation of motor activity in mice, an effect which previously has been found to be correlated with its dependence producing action, could be inhibited by apomorphine or clonidine in small doses which inhibit brain DA- and NA-neurons, respectively. Thus, we have now shown the psychomtor stimulation by two euphoriant and dependence-producing drugs, ethanol and morphine, to be suppressed by CA "autoreceptor" activation.